Outcomes of bowel management were evaluated in 1993 among 221 British long-term spinal cord injury survivors who were followed-up as part of a longitudinal study of aging with spinal cord injury. Representing a population-based sample followed up by two regional spinal cord injury treatment centres ± Stoke Mandeville Hospital in Aylesbury and the District General Hospital in Southport, England ± all had been injured at least 20 years when the study was begun in 1990; all underwent comprehensive assessments and extensive interviewing at their centres in 1990 and 1993. When assessed in 1993, 42% of the entire sample reported constipation, 35% reported gastrointestinal pain, and 27% complained of bowel accidents. Physician examiners diagnosed signi®cantly more hemorrhoids among those using primarily suppositories and enemas to manage their bowels (P50.05) and more constipation among persons with paraplegia (P50.05) and those using digital stimulation, manual evacuation, or increased abdominal pressure in their bowel programs. Fecal incontinence and diarrhea was diagnosed three times more often in participants with tetraplegia as in other neurological groupings. These and other ®ndings suggest future research needs and directions relative to long-term bowel management for spinal cord injury survivors.
Introduction
While bowel dysfunction and acute management of the neurogenic bowel in individuals with spinal cord injury (SCI) of new onset has been well documented, 1 ± 11 long term bowel management outcomes are among the least discussed topics in the SCI literature. The frequent misperception that there is little serious morbidity or mortality associated with bowel dysfunction, coupled with the diagnostic diculties created by SCI survivor's lack of sensation and mobility, 9 may account for some of this disinterest.
However, compared with the general population, SCI is associated with increased severity and frequency of bowel problems. Much of this morbidity has been linked to eects of autonomic nervous system dysfunction 1 ± 3 such as delayed gastric emptying, 4 slowed bowel transit time, 2, 3 and poor colonic motility, 5 and frequently manifests itself as complaints of post-prandial abdominal distention, 6 constipation, 2, 5, 6 poor colonic compliance, 2 and autonomic dysre¯exia. 7 In one review of 127 aging veterans with spinal cord injuries, 27% had bowel complaints, including not only autonomic hyperre¯exia arising from the gastrointestinal tract, but also pain, abdominal distention, dicult bowel evacuation, and hemorrhoids. Twenty-three percent of the study participants had been admitted to the hospital at least once since injury for bowel-related problems, and the prevalence of problems increased with length of time injured. 7 Seemingly, few other studies have tracked GI disturbances and their frequency in long-injured populations, and few have examined the impact that bowel management technique has on reported complications ± despite the fact that such information could permit SCI survivors to make the changes and interventions necessary to avert more medically intensive treatment. 9 This descriptive study, therefore, examines the association of bowel management techniques with bowel complications, as well as analyzing the eects of both age and duration of injury in individuals who have been spinal cord injured for 20 or more years.
Methodology
In 1990 an investigation of long-term health and psychosocial problems in an aging SCI population was undertaken in Great Britain. 12 This study included individuals who had been injured for at least 20 years Speci®c terms used throughout this discussion are de®ned as follows: Constipation ± no bowel movement for 3 or more days, or inadequate emptying during bowel program attempt for two or more consecutive tries (by either physician diagnosis or selfreport). Fecal incontinence ± bowel movement of any consistency ± including diarrhea-like stool ± occurring without preparation or intent and not due to recent gastrointestinal acute illness such as in¯uenza or food poisoning; and not attributable to recent food intake (such as spicy foods, large quantities of fruit, etc). GI pain ± self-reported gastric or abdominal discomfort which is not directly related to acute gastrointestinal illness such as in¯uenza or food poisoning; and not attributable to recent food intake (such as spicy or`gassy' foods). Dierences in outcomes with respect to bowel management techniques and neurological group were evaluated using chi-square techniques. For the latter, three separate groups ± paraplegia, ASIA Impairment A, B, or C; tetraplegia A, B, or C; and all ASIA Impairment Ds ± were identi®ed. 12 Previous analyses suggest the usefulness of this division, as members of each group share similar functional abilities and support needs. 13, 14 The eects of medication use were also evaluated. Further analysis, also using chi-square tests, was performed to detect which, if any, bowel management technique seemed to have a statistically signi®cant dierent frequency of complications than did all other techniques combined. Finally, logistic regression was used to evaluate the relative eects of age and duration of injury on the outcome variables.
Results
Sixty-®ve individuals (29%) in the study group had Tetraplegia, ASIA Impairment ABC; 12 109 (49%) had Paraplegia ABC, 12 and the remaining 47 (21%) were classi®ed as having very incomplete, ASIA Impairment D 12 paraplegia or tetraplegia. The mean ages and duration of injury in 1993 for these groups are seen in Table 1 .
The distribution of bowel management technique for each of the three neurologic groups is illustrated in Table 2 . While more than one-half of those with the most incomplete injuries (ASIA Impairment D 12 ) had near-normal bowel programs, all four methods of bowel management were used by at least some members of each of the three impairment groups.
Outcomes of hemorrhoids, rectal abscesses, fecal incontinence, and constipation (based on physician diagnosis) ± analyzed by method of bowel management ± are reviewed in Table 3 . Those using chemical stimulation for their bowel management had significantly more diagnoses of hemorrhoids (P50.05). Although those with near-normal bowel management techniques had the lowest percentage of hemorrhoids ± and other complications as well ± these dierences were not statistically signi®cant. These same physiciandiagnosed outcomes, analyzed by neurologic grouping, are depicted on Table 4 . Fecal incontinence was signi®cantly higher in the tetraplegia ABC group (P=0.003), while constipation was signi®cantly higher in the paraplegia ABC group (P=0.001).
Self-reports of constipation, incontinence, and GI pain by bowel management technique are illustrated in Table 5 . Constipation was perceived to be a problem for more than 40% of all individuals. GI pain diered signi®cantly among the various management methods. Those using physical stimulation techniques reported GI pain more frequently than did all others Table 6 , which presents self-reported complications by neurological impairment group, re¯ects a similarly high rate of perceived constipation; however, dierences in reported complications across these three groups were not signi®cant. Additionally, when the group was divided at T9 ± the approximate level below which sucient abdominal muscle function for generating a Valsalva maneuver might be expected ± those with injuries at or above T9 did not dier from those with injuries below T9 with repect to complications.
Age and years post injury were not signi®cantly associated in a logistic regression model with any of the self-reported outcomes, diagnoses of abscesses, and diagnoses of diarrhea. Increasing age was associated with increased likelihood of being diagnosed with hemorrhoids (P=0.015); each decade of age increased the odds of being diagnosed with hemorrhoids 1.74 times. While the duration of injury did not have a similar eect on hemorrhoids, it was associated with an increased likelihood of being diagnosed with constipation (P=0.005); each decade post-injury increased the odds of a diagnosis of constipation 2.31 times. Despite the association of age and time since injury (r=0.554), age was not similarly associated with constipation.
Discussion
These data indicate a high prevalence of undesirable bowel symptoms in an aging SCI population and further demonstrate some of the eects that both age and duration of injury have on these symptoms. Perhaps somewhat surprising is the non-signi®cant yet counter-intuitive ®nding with respect to hemorrhoids. Though many clinicians have suggested that hemorrhoids are related to repeated mechanical trauma, those with chemically-induced bowel management programs reported a greater incidence of this complication. Unfortunately, in what may be an important limitation to this study, the extent to which study participants currently using one form of bowel management might previously have used other methods ± particularly manual stimulation ± could not be addressed. Similarly, the potential impact on complications of other methods of evacuation that individuals might use or have used in addition to their primary method also could not be evaluated. Moreover, the extent to which these long-injured survivors may be using bowel management techniques inconsistent with or at least not representative of current rehabilitation practices was not addressed.
Also noteworthy, but not readily explainable, is the higher incidence of rectal abscesses among those utilizing the Valsalva maneuver to manage their bowels. Although the group's small size precluded tests for statistical signi®cance, further examination of the outcomes of Valsalva users may be indicated. Finally, seeming relationships between diarrhea and constipation and neurological grouping and bowel management technique suggests the need for additional study targeting the identi®cation of risk factors for these two complictions.
The dierence between incidence of complications as recorded by the physician and as reported by the patient is noteworthy. These dierences, where physicians appear to record fewer complications, may re¯ect patients' tendency to report the full spectrum of mild to moderate problems to a researcher, but only the most severe problems to their physicians. Another possible explanation may be a lack of physician documentation unless aggressive medical intervention is needed. In any case, not only is the signi®cance of these dierences unclear, but it also is not known whether they are equally present in more newly-injured patients who work closely with an entire rehabilitation team and who begin learning self-advocacy skills very early.
In addition to amassing more detailed data pertaining to dietary habits, future research with this study population will add three new, potentially relevant variables: body position during the bowel program, duration of the bowel program, and the impact of bowel function on activity. An upright position, while helpful to eective evacuation, may result in increased hydrostatic pressure in the perirectal blood vessels, thereby increasing the likelihood of hemorrhoids; the length of time to complete the bowel program may have a similar eect. Thus 5 min of Valsalva maneuvers in the upright position could result in a smaller increase in hydrostatic pressure than the same maneuvers performed for an hour and a half in a recumbent position. Finally, the impact of bowel management on the organization of an individual's life will be examined. The extent to which individuals must live their lives around their bowels ± and the impact that the bowel program has on lifestyle ± will be studied.
Conclusion
This study con®rms clinical observations that bowel dysfunction and complaints of bowel problems are prevalent among individuals with long-term spinal cord 
